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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 
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NATIONAL FOREWORD 

This Indian Standard (Part 2) which is identical with ISO 8255-2:1997 'Optics and optical instruments- 
Microscopes — Cover glasses — Part 2: Quality of materials, standards of finish and mode of packaging* 
issued by the International Organization for Standardization (ISO) was adopted by the Bureau of Indian 
Standards on the recommendation of the Optical and Mathematical Instruments Sectional Committee 
and approval of the Mechanical Engineering Division Council. 

The text of ISO Standard has been approved as suitable for publication as Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 

a) Wherever the words 'International Standard* appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is 
to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards, which are to be substituted in their place, are listed 
below along with their degree of equivalence for the editions indicated: 

International Standard Corresponding Indian Standard Degree of 

Equivalence 

ISO 2859-1:1989 IS 2500 (Part 1) :1992 Sampling procedures for Identical 

inspection by attributes: Part 1 Sampling plan indexed 
by acceptable quality level (AQL) for lot-by-lot 
inspection 

ISO 8255-1:1986 IS 15270 (Part 1): 2002/ISO 8255-1:1986 Optics and do 

optical instruments Microscopes— Cover glasses: 
Part 1 Dimensional tolerances, thickness and optical 
properties 

IS 1 5270/ISO 8255 consists of the following parts under the general title 'Optics and optical instruments- 
Microscopes — Cover glasses': 

Part 1 Dimensional tolerances, thickness and optical properties 

Part 2 Quality of materials, standards of finish and mode of packaging 

The concerned technical committee has reviewed the provisions of ISO 11455 : 1995 referred in this 
adopted standard and has decided that it is acceptable for use in conjunction with this standard. 

Annex A forms an integral part of this standard. 
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Indian Standard 



OPTICS AND OPTICAL INSTRUMENTS - 
MICROSCOPES — COVER GLASSES 

PART 2 QUALITY OF MATERIALS, STANDARDS OF FINISH AND 
MODE OF PACKAGING 



1 Scope 

This part of ISO 8255 specifies requirements and methods of test for the quality of material, standards of finish and 
mode of packaging for microscope cover glasses. 

This part of ISO 8255 is applicable to microscope cover glasses for use in transmitted-light microscopy (400 nm to 
760 nm). 



2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of this part of 
ISO 8255. At the time of publication, the editions indicated were valid. All standards are subject to revision, and 
parties to agreements based on this part of ISO 8255 are encouraged to investigate the possibility of applying the 
most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid 
International Standards. 

ISO 2859-1:1989, Sampling procedures for inspection by attributes — Part 1: Sampling plans indexed by 
acceptable quality level (AQL) for lot-by-lot inspection, 

ISO 8255-1:1986, Optics and optical instruments — Microscopes — Cover glasses — Part 1: Dimensional 
tolerances, thickness and optical properties. 

ISO 1 1455: 1995, Raw optical glass — Determination of birefringence. 



3 Definitions 

For the purposes of this part of ISO 8255, the following definitions apply. 

3.1 seed 

Small bubble in glass, sometimes elongated. 

3.2 cord 

Vitreous compositional inhomogeneities in glass (also known as striae, ream or glassy knots). 

3.3 line 

Fine parallel line on glass surface in direction of draw. 

3.4 nick 

Place where minute piece(s) of glass has been removed from the edge of the glass, giving rise to poor edge finish. 

3.5 cleanliness 

Freedom from visible contamination such as fingerprints, particulate matter or residue left from cleaning process. 
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3.6 cloudiness; haze 

Light scattering or reduced transparency due to surface deterioration, typically as a result of atmospheric attack in 
the presence of humidity and C0 2 . 

3.7 abrasion 

Surface damage and pitting, typically caused by vibration of one slide surface on another during packaging or 
during shipment and handling. 

3.8 AQL 

Acceptable Quality Level, as defined in ISO 2859-1 

3.9 thickness variation 

Difference between the largest and smallest thickness measurements, within a cover glass. 

3.10 vision 1 ,0; standard visual acuity 

Ability to see an object so small that the angle subtended at the eye is only one minute of arc (1/60 of a degree). 

NOTE 1 At 0,6 m the size of a test object is about 1 ,75 mm. 

NOTE 2 Since slight colour variation is permitted, definition of colour vision quality of the observer is not critical. 

4 Requirements 

4.1 Transparency and colour 

The cover glass shall be transparent and colourless when observed as described in 6.6. 

4.2 Non-flatness (waviness) and non-parallelism 

4.2.1 Non-flatness (waviness) 

The cover glass shall be sufficiently free of waviness to pass the test described in 6.8.1 . 

4.2.2 Non-parallelism 

The thickness variation within a single cover glass with a maximum length of 60 mm shall be no more than half the 
total thickness tolerance in accordance with ISO 8255-1, when tested according to 6.8.2. Of a sample of 100 cover 
glasses, accept a maximum of five that do not meet this requirement. 

4.3 Durability 

The glass shall have a surface of sufficient chemical durability and resistance to atmospheric attack to pass the 
solubility test described in 6.9. 

4.4 Surface quality and inclusions 

Cover glass shall be visibly free of pits, seeds, cords, stones, lines, abrasions, scratches or cracks when observed 
as described in 6.5 (AQL 1 ,5). 

4.5 Edge finish 

The cover glass shall have no chipped corners or nicked edges exceeding 1 mm in length and 0,5 mm in depth 
(AQL 1 ,0) when examined as described in 6.7. 

4.6 Cleanliness and cloudiness 

Cover glass shall be clean and free of cloudiness, fingerprints, or particulate matter on its surface when observed 
as described in 6.4 (AQL 1 ,5). 
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4.7 Adhesion 

Cover glass shall be free from adhesion when tested as described in 6.3. AQL 1,5. 

4.8 Residual stress/birefringence 

Cover glass designated for use with polarized light shall not exhibit an optical path difference greater than 5 nm 
when measured through principal plane of the cover glass as described in 6.10 (Inspection level S-2, AQL 1,0). 



5 Sampling 

5.1 General 

The following clause 5.2 may be sufficient to assure compliance if the manufacturers certificate of conformance with 
ISO 9000 to 9003 has been accepted by the purchaser or user. If product is to be marked "Conforms with ISO 
8255-2", testing shall be as stated in clause 6 with samples drawn as described in 5.3. 

5.2 Quality measurement for cover glasses for conformance with this part of ISO 8255 

The sampling methods, inspection levels and AQLs in this part of ISO 8255 are required for finished-lot inspection. 
If a producer has a "Quality system", as described in ISO 9000 (all parts), 9001, 9002 and 9003 and this system 
meets the quality expectations of the purchaser or user, the supplier's certificate of conformance may be acceptable 
to the purchaser or user. Manufacturers may carry out in-process inspection to assure compliance. Cloudiness and 
cleanliness might be worth evaluating with inspection levels and AQL on a lot-by-lot basis. In-process inspection 
may be used by the manufacturer to assure compliance with other criteria to qualify lots for certification. 

Even if the supplier's certificate of conformance is acceptable to the purchaser or user, such lots shall not be 
marked, "Conforms with ISO 8255-2", unless tested as in clause 6 with samples drawn as in 5.3. 

5.3 Drawing of samples and units of inspection 

Samples shall be drawn at random from a lot of cover glasses according to procedures outlined in ISO 2859-1, 
Normal Inspection, General Inspection level I or, when specified, inspection level S-1, S-2, S-3 or S-4, with sample 
sizes chosen according to annex A, tables A.1 and A.2, unless a specific number of samples randomly selected 
from the total sample population is specified. 

The unit of inspection shall be one cover glass, except for packaging requirements, in which case the unit of 
inspection shall be one package. The samples shall be handled in a way which does not affect their cleanliness, or 
cause them to stick together, preferably by use of rubber or plastic finger-covers. Multiple defects on a single piece 
shall be considered one defective piece. 

When fewer than the total sample are required for a test, the population for an individual test shall be randomly 
selected from within the sample chosen by the method described in the first paragraph of this subclause. Samples 
may be reused in subsequent tests. A cover glass with multiple defects within a single attribute shall be considered 
a single defective item. 



6 Test methods 

6.1 General 

All observations shall be made by the unaided eye corrected to vision 1,0 (without magnification). Illumination shall 
be diffuse uniform artificial light produced by a "cool white" fluorescent lamp, or equivalent, with intensity of 1500 lux 
±150 lux. 

All testing, to be valid, shall be performed within six months of the date of packaging. 
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Tests shall be carried out in the following order: 

a) packaging: suitability and labelling; 

b) adhesion; 

c) cleanliness; 

d) freedom from pits, etc.; 

e) transparency and colour; 

f) edge finish; 

g) non-flatness; waviness, and non-parallelism; 

h) durability (chemical durability of surface and resistance to atmospheric attack; solubility); 
i) residual stress/birefringence. 

6.2 Package suitability 

The individual packages, selected as described in clause 5, shall be examined to determine that the package is 
designed so that the cover glass may be removed easily by the gripping edges, without contaminating the surfaces 
and without causing lint or plastic foam particles to fall onto the glass surfaces, and that it may be easily reclosed 
without damage to the contents or risk of spillage. 

The average count or mass shall be at least as much as stated on the label. Labelling and marking shall conform 
with clause 7 of this part of ISO 8255 and clause 4 of ISO 8255-1 :1 986 (Inspection level S-3). 

NOTE 1 ISO 2859-1 gives a sampling plan for inspection by attributes. Because count or mass in a package are not 
attributes, but variables, references to AQL do not apply. 

NOTE 2 While not included in this part of ISO 8255, specifications for packaging and packing for protection from moisture 
and contaminants during shipment and storage, as well as suitability for product handling, should be agreed upon by purchaser 
or user and supplier. Shelf-life requirements and storage conditions should also be agreed upon. 

6.3 Adhesion 

The contents of freshly opened packages shall be removed in groups of about ten pieces and examined for 
adhesion of their interfaces (two or more cover glasses adhering together, not coming apart with slight flexing or 
riffling). No more than one group of ten pieces shall be taken from a single package to make up the test sample for 
this and subsequent tests. Rubber or plastic finger-covers, plastic inspection gloves or other suitable means shall 
be used to avoid introducing moisture or other foreign matter which could cause adhesion. The glasses shall be 
handled by their edges and shall not be pressed together. Each adhered interface shall be considered a defect (see 
requirements in 4.7). 

6.4 Cleanliness and cloudiness 

When ten cover glasses are observed for approximately 5 s as a group against a half matte black, half matte white 
split background (see figure 1), there shall be an absence of haze, cloudiness, fingerprints or particulate matter 
when observed by the eye (Vision 1,9) under the illumination specified in 6.1 with the light above the cover glasses 
being examined. If fingerprints or particulate matter are noted, individual pieces shall be examined to determine 
whether the contamination is on one or more pieces. If so, each contaminated piece shall be considered a defect. 
Haze and cloudiness shall be considered only in groups of ten. The eye of the observer shall be approximately 30 
cm from the surface of the glass (see requirements in 4.6). 

6.5 Surface quality and inclusions 

Observe ten cover glasses as a group, as in 6.4. There shall be no observable pits, seeds cords, stones, lines, 
abrasions, scratches or cracks. The same samples as used for the test described in 6.4 may be used, and 
observation may be simultaneous. If defects are noted in the groups of ten, the individual pieces shall be examined 
as in 6.4 (see requirements in 4.4). 
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Interface 




Matt black Matt white 



Figure 1 — Background surface for observation of cloudiness/cleanliness 



6.6 Transparency and colour 

Lay out in a single layer a random selection of 5 % of the cover glass sample on a sheet of white paper on which 
there is typed or printed material. The same samples as used in 6.4 may be used. When observed under conditions 
as specified in 6.4, there shall be no observable colour tint or decrease in legibility of the printed matter (see 
requirements in 4.1). 

6.7 Edge finish 

Examine the edges of the cover glasses in groups of about 20 under the same conditions as specified in 6.4 (see 
requirements in 4.5). 

6.8 Non-flatness (waviness) and non-parallelism 

6.8.1 Non-flatness (waviness) 

Stack 100 cover glasses used in previous tests, selected at random, on a flat surface. Measure the height of the 
stack to within + 0,05 mm. Place a thin, stiff piece of metal, cut as large or larger than the cover glass, on top of the 
stack. The mass of the metal shall be approximately 10 g, so that when a 500 g weight is placed in the centre of the 
metal, the total mass shall be approximately 510 g. Again measure the height of the stack to within ± 0,05 mm. 
Invert the stack after one measurement and again compress. The total difference in height of the stack before and 
after compression shall not exceed 1,50 mm. 

NOTE Because total waviness is likely to be greater in cover glasses of larger (such as 24 mm x 50 mm) rather than 
smaller (such as 18 mm x 18 mm) sizes, rather than keeping the force per unit area equal, which would require a greater mass 
for larger sizes, a constant mass is specified- Thus the force per unit area is less for larger pieces. By using 510 g mass, the 
compression curves should be relatively flat and minor imprecisions in measurement will have little effect. 

Since the precision of measurement is relatively low, no altitude adjustment is necessary and a standard 500 g 
weight shall be used (see requirements in 4.2.1). 

6.8.2 Non-parallelism 

To test conformance with the requirements in 4.2.2, measure the thickness of the 100 samples used in 6.8.1 at four 
points on each glass. The points shall be approximately centred on each of the four edges and no more than 5 mm 
from the edge. The thickness gauge used for the measurements shall be able to resolve 0,01 mm with an accuracy 
of 0,005 mm. 

6.9 Durability (chemical durability of surface and resistance to atmospheric attack) and 
solubility 

To test the solubility of cover glasses, clean 20 cover glasses, selected at random from the sample population, by 
immersion in distilled water for 1 min in a vertical position. Perform this cleaning operation three times, using a new 
quantity of distilled water for each immersion. Half-fill a borosilicate-type 1000 ml Erlenmeyer flask with distilled 



IS 15270 (Part 2) : 2002 
ISO 8255-2 : 1997 

water and boit for 10 min. Cool the water for 3 min and then decant until the volume in the flask is approximately 100' 
ml. Cover the flask with an inverted borosilicate beaker and let stand until the water has cooled to approximately 
70 °C. Add 0,2 ml of 0,5 % phenolphthalein solution and continue cooling to 60 °C. No pink colour should be 
observed in the solution at this time. 

Add the cover glasses, one at a time. Superimpose the cover glasses by tilting and gently swirling the flask. Cool 
the solution toward room temperature without agitation for 1 h. During cooling cover the neck of the flask with an 
inverted borosilicate beaker. (This is done to reduce absorption of G0 2 from the atmosphere during the test.) For the 
lot to be accepted, at the end of an hour no pink colour shall be visible througn the 20 superimposed cover glasses 
or in the solution when glasses are viewed edgewise (see requirements in 4.3). 

NOTE The purpose of this test is to determine whether the surface of the glass will resist atmospheric attack. For this 
reason, tests requiring grinding the glass to expose the interior body and alkali elution tests are not appropriate. 

6.10 Residual stress/birefringence 

If the cover glass has been designated as suitable for use with polarized light, it shall be tested for total optical path 
difference when viewed through the principal plane of the slide in accordance with ISO 11455 (see requirements 
in 4.8). 

7 Marking/labelling 

In addition to compliance with the marking requirements of ISO 8255-1 , the date of packaging (month/year) shall be 
included on package labels of unit packages and shipping cartons. If intermediate packages are used (for example 
ten-unit packages) the marking may be on this package if the unit package is too small for detailed marking. Cover 
glasses conforming with this part of ISO 8255 may be marked on the intermediate package "Conforms with ISO 
8255-2" following the manufacturer's marking and country of origin. This marking is permitted on the shipping carton 
only, if tests were carried out after the interior packages were labelled. 



8 Packaging 

Cover glasses shall be packaged in a way that protects the cleanliness of the product, allows the end user to 
remove individual cover glasses without damage, and allows for package reclosure. Observations shall be made as 
described in 6.2. 
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Annex A 

(normative) 

Sample size code letters and single sampling plans for normal inspection 



Table A.1 — Sample size code letters (see 10.1 and 10.2 of ISO 2859-1:1989) 



Lot or batch size 


Special inspection levels 


General inspection levels 


S-1 


S-2 


S-3 


S-4 


I 


II 


III 


002 to 800 


A 


A 


A 


A 


A 


A 


B 


009 to 150 


A 


A 


A 


A 


A 


B 


C 


016 to 250 


A 


A 


B 


B 


B 


C 


D 


026 to 500 


A 


B 


B 


C 


C 


D 


E 


051 to 900 


B 


B 


C 


C 


C 


E 
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091 to 150 


B 
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D 
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151 to 280 


B 
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E 
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281 to 500 


B 
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0501 to 1 200 


C 
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0001 201 to 3 200 
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00003 201 to 10 000 
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00010 001 to 35 000 


C 
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00035 001 to 150 000 
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00150 001 to 500 000 
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500 001 and over 
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Acceptable quality levels (normal Inspection) 


0.010 


0,015 


0.025 


0.040 


0.065 


0,10 


0.15 


0,25 


0,40 


0,65 


1,0 


1.5 


2,5 


4.0 


6,5 


10 


15 


25 


40 


65 


100 


150 


250 


400 


650 


1 000 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 


Ac Re 
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Ac Re 
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1 2 


1 2 

2 3 
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3 4 


3 4 
5 6 


5 6 
7 8 
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14 15 


14 15 
21 22 


21 22 
30 31 


30 31 
44 45 
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xQr = Use first sampling plan below arrow. If sample size equals, or exceeds, lot or batch size, carry out 100 % inspection. 



Use first sampling plan above arrow. 
Ac * Acceptance number 
Re = Refection number 
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Bureau of Indian Standards 
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harmonious development of the activities of standardization, marking and quality certification of 
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Copyright 
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C AMENDMENT NO. 1 SEPTEMBER 2008 

TO 

IS 15270 (PART 2) : 2002/ISO 8255-2 : 1997 OPTICS AND 

OPTICAL INSTRUMENTS — MICROSCOPES — 

COVER GLASSES 

PART 2 QUALITY OF MATERIALS, STANDARDS OF FINISH 
AND MODE OF PACKAGING 

[National Foreword} — Substitute the following National Foreword for the 
existing: 

'NATIONAL FOREWORD 

This Indian Standard (Part 2) which is identical with ISO 8255-2 : 1997 'Optics 
and optical instruments — Microscopes — Cover glasses — Part 2 : Quality of 
materials, standards of finish and mode of packaging' issued by the International 
Organization for Standardization (ISO), was adopted by the Bureau of Indian 
Standards on the recommendation of the Optical and Mathematical Instruments 
Sectional Committee and approval of the Mechanical Engineering Division 
Council. 

IS 15270 consists of two parts, Part 1 and Part 2. The other part which is 
identical with ISO 8255-1 : 1986 is as under: 

IS 15270 (Part 1): 2002 'Optics and optical instruments — Microscopes — 
Cover glasses : Part 1 Dimensional tolerances, thickness and optical properties'. 

The first revision of IS 3099 (Parts 1 and 2) 'Microscopes — Slips and slides — 
Specification : Part 1 Microscope slips : Part 2 Microscope slides' was published 
in 1992 and to take care of latest technological developments at International 
level, IS 3099 (Parts 1 and 2) : 1992 shall be subsequently superseded by 
IS 15268 (Part 1) : 2002/ISO 8037-1 : 1986, IS 15268 (Part 2) : 2002/ISO 8037- 
2 : 1997, IS 15270 (Part 1) : 2002/ISO 8255-1 : 1986, and IS 15270 (Part 2) : 
2002/ISO 8255-2 : 1997 w.e.f. 01 April 2009. 

The text of ISO Standard has been approved as suitable for publication as Indian 
Standard without deviations. Certain terminology and conventions are, however, 
not identical to those used in the Indian Standards; attention is particularly drawn 
to the following: 



Amend No. 1 to IS 15270 (Part 2) : 2002 

a) Comma (,) has been used as a decimal marker while in Indian Standards 
the current practice is to use a point (.) as the decimal marker. 

b) Wherever the words 'International Standard' appear, referring to this 
standard, they should be read as "Indian Standard'. 

In this adopted standard, reference appears to certain International Standards for 
which Indian Standards also exist. The corresponding Indian Standards, which 
are to be substituted in their place, are listed below along with their degree of 
equivalence for the editions indicated: 



International Standard 

ISO 2859-1 : 1989° Sampling 
procedures for inspection by 
attributes — Part 1 Sampling 
plans indexed by acceptable 
quality limit (AQL) for lot-by- 
lot inspection 

ISO 8255-1 : 1986 Optics and 
optical instruments — 

Microscopes - Cover glasses 
— Part 1 Dimensional 
tolerances, thickness and 
optical properties 



Corresponding Indian Degree of 

Standard Equivalence 

IS 2500 (Part 1) : 2000 Identical 
Sampling procedures for 
inspection by attributes: Part 1 
Sampling schemes indexed by 
acceptable quality limit (AQL) 
for lot-by-lot inspection {third 
revision) 

IS 15270 (Part 1) ; 2002 Optics Identical 
and optical instruments — 
Microscopes — Cover glasses : 
Part 1 : Dimensional 
tolerances, thickness and 
optical properties 



The concerned technical committee has reviewed the provisions of ISO 11455 : 
1995 referred in this standard and has decided that it is acceptable for use in 
conjunction with this standard. 

Annex A forms an integral part of this standard. 

The requirement of BIS Certification Marking is given in National Annex A. 
This requirement is part of this standard. 



1} ISO 2859-1: 1989 Has been revised to ISO 2859-1: 1999 and IS 2500 (Parti) : 2000 is the 
corresponding Indian Standard identical to ISO 2859-1 : 1999. 
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Amend No. 1 to IS 15270 (Part 2) : 2002 

For the purpose of deciding whether a particular requirement of this standard is 
complied with, the final value, observed or calculated, expressing the result of a 
test or analysis, shall be rounded off in accordance with IS 2 : 1960 'Rules for 
rounding off numerical values {revised)". The number of significant places 
retained in the rounded off value should be the same as that of the specified 
value in this standard. 

NATIONAL ANNEX A 

{National Foreword) 

A-l BIS CERTIFICATION MARKING 

Details available with the Bureau of Indian Standards. 
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